Abstract -A factor analysis with a vari max rotation was applied to 5 highly intercorrelated slaughter traits on 430 Pekin ducks to disclose the main sources of shared variability and deduce the factors that describe carcass and edible offal 'non-carcass' traits. Carcass and edible offal traits appeared to be controlled by common and unique factors. The communalities ranged from 0.57 (gizzard) to 0.92 (abdominal fat) and the uniqueness (special size factors) complement to 1. Findings indicated the most of the common variability (72.9%) in slaughter traits could be accounted for by factors representing general size and abdominal fat factors. Independent slaughter traits 'general size and abdominal fat' derived from factor analysis accounted for 77.8% of the variation in live body weight. analyse factorielle / canard Pékin / multicollinéarité / variation du poids de la carcasse / variation du gras abdominal / variation du poids des abats Ann. Zootech. 49 (2000) 67-72 67
INTRODUCTION
A quantitative estimate of carcass and non-carcass components and their variability are essential to livestock and poultry producers, meat industry and scientist. Since these traits are intercorrelated both genetically and phenotypically in chickens [3, 13, 16] , in turkeys [2] and in ducks [17, 22, 23] the analysis of these traits should address interdependence among independent variables. Independent factor scores derived from factor analysis have been used advantageously as predictors of total carcass muscle and bone traits in ducks [22] and in quail [24] and as a selection criterion for genetic improvement of muscle weight distribution in ducks [23] .
Research data depicting the relationship between carcass and non-carcass components and join phenotypic variability for these traits in Pekin ducklings are lacking in the literature. Therefore, this study was designed to identify the main sources of shared variability and deduce factors that describe slaughter traits (carcass, heart, liver, gizzard, abdominal fat) in Pekin ducklings.
MATERIALS AND METHODS
Four hundred and thirty (equal number of males and females) Pekin ducklings, approximately 1700 g in live weight and 10 weeks of age from the experimental poultry farm of the Faculty of Agriculture, Tanta University, Egypt were used in the present study. These ducklings produced from three consecutive hatches secured throughout March to May. The ducklings were housed in temperature controlled battery brooders for the first two weeks, after which they were reared on a litter-floored pens under uniform condition. All ducklings received feed and water ad libitum and the diet containing approximately 22% of protein and a metabolizable energy of 2900 kcal/kg, from hatching to 10 weeks. At 10 weeks of age, the birds were starved for 12 h with access to water and then slaughtered by severing the carotid artery and jugular veins. After dry plucking, the birds were eviscerated, the feet and shanks were removed at the tibio-tarsus joint and the head at the atlantooccipital articulation. The viscera were removed as for the usual dressing of poultry carcasses. The heart, liver (minus the gall bladder) and empty skinned gizzard were trimmed of extraneous tissue and weighed individually and their sum of weights 'giblets' was taken. Abdominal fat including fat surrounding gizzard and fat trimmed from alimentary tract was removed and weighed. Carcass yield 'dressing percentage' is obtained by expressing the dressed carcass weight (without giblets) as a percentage of live body weight. The data from males and females are combined since the two data dispersion matrices did not differ significantly (untabulated).
Statistical analysis
The data were subjected to factor analysis procedure [20] . The main source of shared variation among correlated slaughter variables (p) was expressed in terms of fewer mutually uncorrelated common factors F 1 , ..., F q (where q < p ) than the original variables [6] . The general model used for factor analysis has been described by Shahin [22, 23] . Table I presents the means, standard deviations and coefficient of variation for live weight and slaughter traits. Body weight averaged 1700 g and ranged from 1000 to 2596 g. Carcass weight averaged 1090.9 g, which was 63.5% of live body weight and giblets as a percentage of live weight averaged 7.0. The average dressing percentage
RESULTS AND DISCUSSION

Original 'non-independent' variables
Their relationship with each other and with live body weight
Live body weight was positively correlated with carcass weight and non-carcass components (Tab. II). The correlation was lowest (r = 0.47) with abdominal fat weight and highest (r = 0.94) with carcass weight . In broiler chickens, the correlation coefficient between live body weight and abdominal fat weight was 0.50 [26] , and 0.49 and 0.53 for males and females, respectively [4] . Also, Leenstra et al. [12] estimated the correlation between live body weight and abdominal fat weight as 0.46. Weight of carcass and non-carcass components were positively intercorrelated. Similar findings have been reported in chickens [3, 5, 13, 18] in turkeys [2] and in ducks [14, 17] .
Varimax rotated 'independent' factors. Their interpretation
Two common factors have been identified, contributing to 72.9% of the variability reported in this study was higher than that reported (60%) by Wilson [27, 28] , Koci et al. [10] , Baumgartner et al. [1] and similar to those reported by Kamar and Yamani [9] , Hetzel [8] , Pingel [15] for Pekin ducklings. In Muscovy ducklings, Ricard [17] reported a range of 60 to 64% for eviscerated carcass weight expressed as a percentage of live body weight. In geese, Stevenson [25] estimated dressing percentage as 62.9 and 63.4% for females and males, respectively. The heart, liver, gizzard and abdominal fat constituted 0.7, 2.5, 3.8 and 0.5% of live body weight respectively (Tab. I).
Coefficient of variation ranged from 15.8% for gizzard weight to 66.3% for abdominal fat weight (Tab. I). Saleh et al. [21] estimated the coefficient of variation for the amount of abdominal fat as 42.3%. In a literature review by Leenstra [11] the coefficient of variation of the abdominal fat weight of broiler reared in the same environment varied from 24 to 47%. The large variability of this trait along with its high heritability offers favourable prospects for selection against this trait [12] . of the original 5 variables, leaving 27.1% to the 5 'special' factors (Tab. III and Fig. 1 ).
The first factor (I) ('general size') is characterized by high positive loadings (factorvariate correlations) on all slaughter traits other than abdominal fat. The liver weight had the highest loadings, followed by the heart weight, gizzard weight and carcass weight. This factor accounted for 56.1% of the variation in the original variables. The percentage of total variance associated with 'general size' (56%) in the present study was lower than those reported by Ricard and Rouvier [18, 19] (74% for Bresse Pile cockerels and 64% for the males and 60 for the females for the Cornish type chickens). These authors used principal component analysis. Differences in the relative importance of the general size factor could be related to differences in genetic adaptation to physiological needs [7] . They are also, more likely, related to different method used and to different traits analyzed.
The second factor (II) ('abdominal fat)' giving relatively high weight to abdominal fat accounted for an additional 16.8% of the total variation. Abdominal fat had the highest loadings on it followed by carcass weight. Ricard and Rouvier [18] working with chickens found that the second principal component is associated with variation in weight of abdominal fat, which accounted for 8.8% and 10.6% of the total phenotypic and genetic variation, respectively in slaughter traits. This factor is 70 chief function of the gizzard 'muscular stomach' is to grind and mix of feed in preparation for digestion. The relatively high proportion of the unique variance for gizzard could be related to different functional needs placed on it.
In conclusion, factor analysis technique explores the interdependence in the original 5 slaughter traits by analyzing them simultaneously rather than individually and it is useful in summarizing and explaining the correlations and covariances among these interdependence traits in terms of two interpretable common factors. mutually orthogonal to the first, present patterns of variation in fatness independent of size (multicollinearity is no longer present). Ricard and Rouvier [18, 19] suggested the possibility of selecting independently for growth rate and fattening ability.
The first 'general size' and second 'abdominal fat' independent factors accounted for 77.8% of the variation in live body weight (untabulated).
Shared variability
Results (Tab. III) indicated that the communalities for slaughter traits ranged from 0.574 for gizzard weight to 0.917 for abdominal fat, whereas 8% to 43% of their variation were contributed by unique factors specific for each trait.
Gizzard weight had the lowest communality with the greatest uniqueness of their own. About 57% of the variation in gizzard weight was brought about by common factors, whereas 43% of its variations was contributed by the unique factor specific for this trait. It is worth mentioning that the 
